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(54) Title: sp3 BOND BORON NITRIDE EMITTING LIGHT IN ULTRAVIOLET REGION. ITS PRODUCING METHOD. AND 
FUNCTIONAL MATERIAL USING SAME 

(57) Abstract: An sp3 bond boron 
nitride expressed by general formula 
BN, and having a hexagonal 5H or 
6H polygonal structure and a property 
that it eniits ultraviolet radiation, and 
a method for producing such boron 
nitride. A method for producing such 
boron nitride can be a method in which 
a reaction mixed gas containing boron 
and nitrogen is diluted with a diluent 
gas and the diluted gas is introduced into 
a reaction vessel, ultraviolet radiation 
is applied to the surface of a substrate 
placed in the reaction vessel, the growing 
surface on the substrate, or the growth 
space near the growth surface, and thus 
boron nitride is produced, deposited, 
or grown on the substrate by vapor 
phase reaction. Such boron nitride is 
used as an electronic material of e.g., 
a light-emitting diode, for an ultraviolet 
solid laser, as an electron emitting 
material, and as a material for coating 
the surface of a cutting tool. The boron 
nitride emits light with a sharp peak near 
225 nm, and can be a promising material 
for putting a solid ultraviolet laser into 
practical use. 



A 



B 4 



2... INTRODUCTION OF GAS 
7... PLASMA TORCH 
1... REACTION VESSEL 

A. ..PUVSMA 

6...EXCIMER ULTRAVIOLET LASER 
5...0PTICAL WINDOW 
4. SUBSTRATE 

B. ..REACTION FURNACE 

C. .. EVACUATION BY VACUUM PUMP 



WO<ifc4/005186 Al IIIIIIMiliiiltllllilipilllliliiMlli 



(57) mifji 

m ^ m X' ^ yt-r ^ W ^ ^ ^ L X ^J: ^ s p a^-^MSik/i^^^m 



wo 2004/005186 




'CT/JP2003/008370 



m m m 

mt^-^mt-i. ±t\^xmm. mmf^^umt vxum^mmc^m^nx 
^^mmxh^Ti^. ifi¥. mm.Mm7!>m^^tix\,^^:^'^m^h^mm(Dm^m 

^<D-mtvx^ m^n^t vx^v) ±ifhth. m^^nxi^^^mnxth^c 

v3^^mmtt^'>M\^'^\/-^xmBM%^\^fz.'^^. ^m. ^fii^x\^tit^^ 
mmM.^^mt^^M^m\^x:^i:^ s p 3m'^mm<t^^m^^M.-i-?>i^m^tc„ 



1 



wo 2004/005186 ^p^CT/JIP2003/008370 



(ciiiitws^^ bfcM*. OT (1) ~ (12) iz.Bs.m.<Dmm&^mf^^m\:'^^ 



2 



wo 2004/005186 

:^Vh'0 . ^$i:^:^icMi-^Rm:^y^(D^l^t)K ioo:0. oooi~io 

AL. ::0^<b7j>r>^®#:i^3^(C^6;ft 1 9 0 nm~4 0 0 nm^^^^l^— lf 
;d*0^^:^T'|lg^-r5#tt^^LTJfcS s p 3^'^M^>ft:3?J^!j7^^ii^, 

HmxiteHm^mmm^^v. A^-Dm^mxmyt-r^i^ik^mvx^j:^ s p 
-ox^^Lxm^-r^ tm^. ^^^mmnt vxm\^^-^m^R}t^m^^izw 

AU, wtO^-fb^li^^i^JN-tC, ^Sftl 9 0 nm~4 0 0 nmc^^r^^w— 



^ppCT/JP2003/008370 



3 



wo 2004/005186 



'CT/JP2003/008370 



;^-t?&«9. %IR;^f;^tC^-r5^iS;«f;^(DfiJ'^;6S^ l O O : 0~1 O 0^2|s:j»%-e 
fe6C:a;^#^,!r-t-5tufa (4) (5) :Slc:|B^<?5. — ; BN-e^^ 

W0.ti-^mw. (4) (5) mKmM<D. —m^; BN-e^$n> s p 3 
5#i4iir^b-c;^i;5 s p zi^^mmt^-^m<Dmt^mx^^o 

^<Df^S(Dmmit.. (8) ^7°^X-^tc: ifw?yp^ irlll^bfc^gi^;^^ 
BNT*^$ti,. A;^^^5HM3?.f:i6HM#-?l^«3t^^b. ;i)>o^^i|K-C'^^ 

•re#i4Sr^bT7fcs s p ^^^^mMit'^t^m^^^. =tfrttix ^fes^i^-sr t 

tr#m^-t"^Suf2 (5) Xf* (7) 3l(c|Bii6(^. — IS:^; BN-e^$tl.^ 7^;^ 

5 HM3i« 6 um^mmm^^i.. t^-^m^mx^^-t^o^^^mvx^i: 



4 



wo 2004/005186 ^^CT/JP2003/008370 

•t->fe;b*>. m9(ommn. (9) mm (i) mKmm-r^. bn-c 

^(Dmi o(DmMi-i. (10) ^(Dmrnmh^^rnxmit-r^untx^x 

^tl-^Xi-im^m (200-400nm) {CT^^^-rS^-ftiJ^J 



5 



wo 2004/005186 ^BPCT/JPIOOS/OOSSTO 



SulS (2) (8) {c|5^(7)»:^Ji, (i) |5^(^«^!fe{c J: SifM^^^-fb 

V^«^;ft-t-S, ^(Dm-^(DBLl^^^^]h(DB^tS\^. 0. 001~760Torr 

^^*5, mmmmti:\^^ i^^co^i^^mmmi^Mi^x^^yt^mM vxmm-r^ 



6 



wo 2004/005186 



• 



'CT/JP2003/008370 



1^. y'7P<-^^^'^xmM-r^mm-h—:>(omm(DmMx-h^o mn^:^si^x. 

*fc. jiiE (2) (8) <Dm^\t. Kj^^^MMhvx. mmm. ^^mm 
^^t^m^^:^^mm-r^:itt^x^^i)K (4) Jfev^b (8) KmM-r^m 

*5V^Ta, ^mM:tf:^tLXT>'^=^T:ff:^(DWAT 
•^<D#^(?5Sf&^fiF^<DH:^t:i^ 0. 0 0 1~7 6 OT o r r 



7 



wo 2004/005186 fj 



'CT/JP2003/008370 



EM^ (a), CL^ (b), CL;^-<jJ7 h/l^ (c) ^7^^m^ti>^o 

1 . 



8 



wo 2004/005186 



'CT/JP2003/008370 



2. 

3. :^p^mma 
5 . tft^^ 

mmm 
mmmi 

T/W=f:/^5feft3 S LM, 7kmMmi 0 0 s c c m<Dm^^^:ffP^m^i^i^^ 
V^m-ms s c cmST>\ T>^^=^TmMl 0 s c cm^^AU. I^B^^CtK^ 
7'}Cj;«?#M1-5Ci:T£E;^2 OTo r r (CiJ^ofc#iaM4'}CT> ^tilj; 



9 



wo 2004/005186 



'CT/JP2003/008370 



mmX\ a=2- 53 A. c = 10. 4 0AT'feofc:o HI 2 {C: 

mil 



h k 1 






MH 






(A) 


(A) 


(%) 




0 0 3 


3.4690 


3.469 


0.01 




0 0 6 


1.7345 


1J57 


-1.30 




1 0 1 


2.1425 


2.143 


0.00 




1 1 1 


1.2548 


1.244 


0.87 




0 0 9 


1.1563 


1.1512 


0.44 




2 0 2 


1.0712 


1.0708 


0.04 





a=Slraffl6''P)— O. 65% 
o=mMf&i>io—0. 30% 



Ty^=f>'^S2 S LM. 7K^?5f5*l 0 0 s c c xn.(D'i^^^W^^ 
y^^^Al O s c CTa.:^XJ^^ T:y^=^T^M2 0 s c cm^^AU; I^NfISI^K 

:yy\zx^mfs.-r^^t-cs.ti 2 o t o r r \^^otiwm'^^i^x. iimi^x 

lei •? ^Mi^fc:^(Dn^(o^^Bj^i^y^:^^nx^ 9 . s p 3 5 um^mm^ 
6Hm^mmm(Di^<D7!)^m^;^^. ^<D^i^^mn. a = 2. 5121 

A, c = l 2. 4 7 4 4A-TrfcofCo E! 3 {CI x ^lElJfTtD-'-^rJ^ — V^:^^-^ "^/c, 
^ 2 i tD/-? — [Sljff ^:^-ro 

[^2] 



10 

mm X. m ^ m.m\26) 



wo 2004/005186 1 



'CT/JP2003/008370 



a=2. 5375A.c=12. 4744A 



h 


k 


1 






^^(%} 


fcf— 










(A) 


(A) 








0 


O 


4 


3.1186 


3.1186 


0.0000 






O 


O 


7 


1.7821 


1.7730 


0.5082 






0 


0 


10 


1.2474 


1.2404 


0.5644 






1 


O 


5 


1.6491 


1.6397 


0.5671 






2 


0 


0 


1.0988 


1.0976 


0.1065 







a=Slraii3b^t.-0. 65% (2. 5375) 
c=SliMA^€>-0. 30%(12. 509) 



TJV^'ym&S SLM. 7X^SfE:S:l o o s c c ni?S'g'%5^;«fxgSt*'{eivf/i?^ 
V^*5 s c cmiS-t;^. TV^=^T^^*1 O s c cmSr^AU. l^l^lC/if V:^ 
icj:"9iK^-rs::i;X-JE::^r2 OTo r r (c-^^ofc^H^'^tci-r. ffi;b6 0 0w. 
^i&^lS. 5 6MH z (^RFT'^X-^^lr^^U. *DlKi(3: J: ?9 8 5 0 "CfJli^i^ 

9 0 5>o>g-^^PB^l^J:«5> n^t^^m%-^ntLo ^<o^i^(Dl^^s^vi.r^:)j 

fe-Cfc «9 . s p 3 /^-g-Ji J: 5 5 H^#^^«5g-X?. *&-?-^f^{i. a = 2 . 5 0 7 
A, c = 10. 4 1 4 5 AT^Oi^Co 

^Jfe^'j4 : 

^^gSftS s c cmS.t^. Tl^^—T^Al 0 s c cm^lr^AL. I^NftCxK^-r 
(iJ: <»r-x'jgb;^2 OTo r t icj^^ fcWM^^ iz.x ^, tti;^ 6 o Ow. 

MiS^l 3. 5 6MHz(^RF:7'7X-v'^^^L, Mfili; •? 8 5 O'Ctcil^i^ 



u 

X. m m. mmize) 



wo 2004/005186 



'CT/JP2003/008370 



9 o^(D^^mmi^x^. ^^t-r^mw^'^f^o 

^T'fot). s p SM-g-jeiJ^SeHM^J^^at-C. ♦^^^^fi. a = 2. 5 12 
lA, c = 1 2. 4 7 4A-T?&ofCo 

l-^t)#^-t'6:i^"eJEE::'3l OTo r v\^^^fLm-m%'^KX. ^'ft:*!>^jf. 

^^:^>^t:7j^^>^®^2|s:^®MMU/c (lll4)o :7"^X^tcw-if^Vi-x 
(2 0Hz) ^I^Sauyt^^ (T^a.— 7^>f-Jt5 0%) =l:75MtSC^(^j:oT. 

(DtiiiiiS|.(D^fH^{i A^^T'fc 9 > s p 3 ^-g-ld J; S 5 HM#?l^«it-C\ 

Wtt> a = 2. 507 A, c = 10. 41 A. "CfeofCo 13 5 {J:#e3tbfcK)iS|- 

(Dm^Bilslt^(Dy<i^—:y^^ ^3. ^4(cc:(Z)/-?^5' — :x©[H]JPr^:i:5r^'t"o 

[^3] 



12 



wo 2004/005186 



•CT/JP2003/008370 





H 


K I 


L 








^^(%) 


@5(a) 


1 


-2 


1 


6 


1.022 


1.010 


-1.113 




2 


-2 


0 


6 


0.926 


0.917 


-0.948 




Z 


0 


-2 


0 


1.095 


1.095 


0.055 




2 


-1 


-1 


3 


1.188 


1.181 


-0-525 




-1 


-1 


2 


3 


1.188 


1.191 


0.243 


05 (b) 


0 


3 


-3 


0 


0.730 


0.730 


—ft ft*n 
— U.Uo / 




3 


0 


-3 


0 


0.730 


0,734 


0.518 




-3 


3 


0 


0 


0.730 


0.733 


0.379 




-1 


3 


-2 


0 


0.827 


0.826 


-0.209 




-2 


3 


~1 


0 


0.827 


0.826 


-0.209 




-3 


2 


1 


0 


0.827 


0,827 


-0.086 


S5(c) 


1 


-1 


0 


3 


1.851 


1.852 


0.037 








@5a> 









m4i 





hi 


k1 


n 


h2 


k2 


12 


^SlilS (degrees] 


ll/14flt (degrees) 


as (a) 


1. 


-2 


6 


1 


-1 


3 


25.01 


24.79 


as (a) 


1 


-1 


3 


1 


0 


0 


64.99 


65.14 


@5(b) 


-1 


1 


0 


0 


1 


0 


60.00 


60.14 


El5(b> 


-1 


1 


0 


1 


0 


0 


120.00 


120.09 


a5(c) 


1 


-1 


3 


0 


-1 


6 


47.09 


47.15 


@5(c) 


1 


-1 


3 


-1 


0 


3 


94.17 


93.09 



S4 m5(Dm^B^9ia)^^ mmns.) 



MM 6 : 



13 

m m. mnm) 



wo 2004/005186 ^p^CT/JP2003/008370 



icmit^-^mmi^mmi^mMi^fc (I2i4)„ ^oi^. i/^x-^t^w-if^-^/wx 

(2 0Hz) ^i^^bfe^P (t^^-x^— ifcS 0%) <^;i^tt2>Ci(c:j:o-C. 

s^5N-<^^^^«7^;^fB-cfc 9 > s p 3 ^-a-t- J: § 6 iim^mm^x\ 

(i. a = 2. 511. c = 12. 4 7A-efcofCo 

T>'^=?i^^SS2 s LM. r:/^^T^SS*i s c cm^^AUs l^^lci^K:/:/ 
<©J: •9#M-rs:i^-ej£;t; 1 OTo r r {C^ISrolfc^ffl^^'fC-C. mt:^'>^M 

^'fb^'^^IS^J^^ffif-fi^ltLfc: (lll4)o :/9X-^(c:u— 
(2 0Hz) ^I^WUfc^H (7=^^— 7^^-J:k5 0%) ^;6^ft5 ^1 <i: j:o-C. 

^X^h 9 . s p 3 ^g-^^C J: ^ 5 Hm^mm'^X\ ^^^m-X. a = 2 . 5 0 7 

A, c = io. AiAxhofco :i(Dnn<DM^mm'^m.^mm^m6 (a) 

^/c, 2 OKe vcD«-?^fl§MJ3:J;5:5?7y— K/^5:^-5'-fei^^^^ 2 3 0 n 
miz$s\,^xWL§^Vfch(0:d^. Hie (b) T'^b^o nn<^±^i^m^x^^m^ 



14 



wo 2004/005186 




'CT/JP2003/008370 



^S^bnSr ^;5St?;ei^§„ ^tz, me (c) 1,^ 2 0 K e V (Om^mmmc ^ 
s p S^-g-ttT^Zfe-^SHJjCV^UeHMBNfi, 225nm^V^5, 



15 



wo 2004/005186 ^p|>CT/JP2003/008370 

n ^ (D m m 



3. i^m. ^m<om^y.\-tm^:ff:^Xh^. ^M:^^\z.n 

•t^^]^-^:^<DW^^t^^ 1 0 0:0. 0 0 0 1 ~ 1 0 o^^%T?feS:: ^# 



^W:^\^WL^ \ 9 0 nm~4 0 0 n mO^^^ if — bTM b. * 

^'fkbT^£'5BNmilIZ^^K(^#|giaS;S:^fe:=toTS;K±(e:, — ; bnt- 



16 



wo 2004/005186 ^ 



'CT/JP2003/008370 



^S:! 9 0 nm~4 0 0 r).m.<Dm^%i^—^— tm^-^y ^^^MMV. 

i-'5^i^;:;5f^(?DSiJ'^;6^ 10 0 : 0~1 0 0i^m%X^^Zt%:Wi^tir:6m 
4^X«|l5^{;i|Bic(^. —m^ : BNT^^tt. s p S^^Xh^X^^^g 

m 5 HM3z:« 6 um^mmm^^\^. ^^^m^mx^yti-^w^^'^i^xfj:^ 



17 



wo 2004/005186 



^p|>CT/JP2003/008370 



18 



wo 2004/005186 



'CT/JP2003/008370 



F I G. 1 



CO 



CO 

< 

m 

G 
r< 



I 

-^- 
H 



m 



I 

*^ 
I 

f> 

•H- 
H 



K 
in 
1^ 



-5»C 




l!lx 

JLU- 

^ 



CO 



1 /6 

M # X. ffi M (j^ll2^) 



wo 2004/005186 ^|^CT/JP2003/008370 



F I G. 2 




2S/-^ cm) 



2/6 

mm ^ m m (mm) 



wo 2004/005186 |^|||^ ^^CT/JP2003/008370 



F I G. 3 



to 

O 



700 



600 



500 



400 



300 



200 - 



100 



A 



5H<003) 



6H(004) 



5H(101) 




/ 



f 

5H(004) 



Si(300)? 

6H(103) 
6H(104)- 6H(0010) 

^^6H(105) / 6H(200) 
5H(106) 

5H(006) 





/5H(109) 



20 



40 



60 



80 



100 



3/6 

M # ^ ^ mmm 



wo 2004/005186 ^^^CT/JP2003/008370 



F I G. 4 




I 



CD 



4/6 

mm ^ m m. (mm) 




5/6 

^1 * ;i M ® Qmm> 




6/6 

mm x. m m. mum) 



INTERNATIO] 



CH REPORT 



V 



r 



application No. 

/JP03/08370 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl'' C01B21/064, C23C14/06, C23C16/38 



According to bitemational Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl^ C01B21/064, C23C14/06, C23C16/38 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitjstiyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

itokai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Ifoho 1996-2003 

Electronic data base consulted during the international search (name of data base and, \4iere practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 


Citation of document, with indication, >^ere appropriate, of the relevant passages 


Relevant to claim No. 


X 


US 5286533 A (National Institute for Research in 


1-3,9-12 




Inorganic Materials) / 






15 February, 1994 (15.02.94), 






Claims; column 4, lines 19 to 26/ examples; Fig. 1 






& JP 6-316402 A 






Claims; Par. No. [0028]; examples; Fig. 1 




X 


JP 5-4808 A (Sumitomo Electric Industries, Ltd.)/- 


1,4,6-12 




14 January, 1993 (14.01.93), 






Claims; examples; Par. Nos. [0004] to [0007]; 






Fig. 1; tables 1 to 3 






(Family: none) 





px] Further documents are listed in the continuation of Box C. |^ See patent family annex. 



* Special cat^ories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

"L** document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

""O" document re&ning to an oral disclosure, use, exhibition or other 
means 

'T" document published prior to the intemationa] filing date but later 



T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or caiuiot be considered to involve an inventive 
step when the document is taken alone 

••Y** document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in die ait 
document member of the same patent family 



Date of the actual completion of the international search 
13 August, 2003 (13.08.03) 


Date of mailing of the international search report 
26 August, 2003 (26.08.03) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Autiiorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



INTERNATIOj 



ARCH REPORT 



Intern] 



application No. 
/JP03/08370 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category^ 



Citation of document, with indication, where appropriate, of tiie relevant passages 



Relevant to claim No. 



JP 10-7409 A (Director General of National 
Institute for Research in Inorganic Materials of 
Science and Technology Agency) , 
13 January, 1998 (13.01.98), 
Claims; examples 
(Family: none) 

JP 3-79770 A (Semiconductor Energy Laboratory 
Co. f Ltd. ) , 

04 April, 1991 (04.04.91), 

Claims; page 2, upper right column, line 15 to 
lower left colttmn, line 12; examples 
(Family: none) 



1-12 



1-12 



Form PCT/ISAy210 (contuiuation of second sheet) (July 1998) 



/jpoa/oss 70 



"T~7^' 

A. ^m(om-r^^m<D»m m^n^m ( i p o ) 




Int Cl' C01B21/064 C23C14/06 C23C16/38 




B. m?t^tf^^^m 






Int Cr C01B21/064 C23C14/06 C23C16/38 





a:^mMmBM^Jtn 1926-1996<^ 

s:^m<timmm^m^An 1971- 2003^ 

B:^m^mMm^m^J:n 1994-2003<¥ 

s^mmm^§i^^m:&n i996-2oo3<¥ 



X 



us 5286533 A (National Institute for Research in Inorganic 
Materials) 1994. 2. 15 #fFt»^<D^ffl, ||4ffl|019-26e. Hll 
& 

JP 6-316402 A #ft=ft*(Dt5H. [0028] , HJfe^d, 1^1 

JP 5-4808 A(ii^«^X||^^^^±)1993. 1. 14 #fFft^O^H,|^ 
mm. [0004] - [0007] ,I^l,m-3 (:7T^V—fj:l.) 



1-3, 9-12 



1, 4. 6-12 



0 Cffi30^#{^:^>^:ifc;iS5?IJ^$^^TV^5. 



TAJ #t;::Ha<o*>SS:^T?B:;^j^<, — ^6<)S$ff7K2P^^-r 



r&j m—y^T:yy7r^V—xm. 



13. 0 8. 0 3 



B*[a#fF^ (I SA/J P) 
^®#-^ 100-8915 
:«]^fi5=Pf^ H Ellas HHT g 4 # 3 •f- 



26.08.03 



^ffffm^'^ (*t|5&Ofc5Jgm) /s^s 4G 



9 3 4 3 



flJSS^ 03-3581-1101 



3 4 16 



#^PCt/I SA/2 1 0 (^2'<-2^) (1 99 8^7^) 





mmmmm^ ||Jp/jpo3/o 8 3 7 o 








mm-t?> 


A 
A 


jp 10-7409 Am^i^mrrmm^wm^mm 1998. i.i39!^mm^<^ 
^m, mmm (-^r^v-tiiv) 

JP 3-79770 km^^^±^mi^^^-/y^^—m^m)mi.L4: #fpi* 
u 


1-12 

1-12 



«S;PCT/I SA/2 1 0 {m2-<->^o?m^) (1 9 9 8¥7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original .. 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 



1^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: • 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




